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METHOD OF CONVEYING FLAT, FLEXIBLE 
PRODUCTS AND APPARATUS FOR 
IMPLEMENTING THE METHOD 

FIELD OF THE INVENTION 

The invention relates to a method of conveying flat, 
flexible products, in particular printed products, and also to 
an apparatus for implementing the method. 

BACKGROUND OF THE INVENTION 

A method and an apparatus of the type cited at the 
beginning are disclosed by published U.S. Patent Applica 
tion No. 20020038752. In this case, products are picked up 
from the preceding process by a gripper conveyor and 
moved along a circular endless movement path. Underneath 
the gripper conveyor there is a belt conveyor, on which the 
products are deposited at least partly overlapping one 
another, that is to say in an overlapping formation. For this 
purpose, the grippers of the gripper conveyor are constructed 
in such a way that they can be driven individually to open 
and close, in order to release the products at a predefined 
location for transfer to the belt conveyor. Since the orien 
tation of the grippers and therefore of the gripped product 
relative, to the movement path is not changed before the 
transfer, and the gripper moves along a sharply curved 
movement path, the non-gripped edge of the product moves 
at a considerably higher path speed than the gripped edge or 
the gripper itself. Furthermore, the product has a relatively 
high speed component in the vertical direction, that is to say 
in the direction of the conveyor belt. Therefore, when being 
deposited on the conveyor belt, the non-gripped edge is 
Subjected to correspondingly high braking forces. As a 
result, the controlled deposition of a product and its careful 
handling are made more difficult. 

In order to reduce this problem somewhat, it is known to 
design the actual transfer region so that it is not curved, 
instead to transfer the products in a transfer region running 
parallel to the belt conveyor. In this case, the conveying 
device is configured in Such a way that the grippers in the 
transfer region are moved along a movement path running 
parallel to the belt conveyor. The gripper only opens in this 
rectilinear portion in order to deposit a product. The quality 
of the overlapping stream can be improved in this way. 
However, it is disadvantageous that the conveying device 
must have a certain minimum extent in the conveying 
direction of the belt conveyor and therefore cannot be 
implemented in a space-saving manner. 

SUMMARY OF THE INVENTION 

The invention is therefore based on the object of provid 
ing a method and an apparatus for conveying flat, flexible 
products in which the aforementioned disadvantages are 
avoided and the products can be deposited on the conveyor 
belt of a belt conveyor in a careful manner with a small 
requirement for space. 

According to the invention, in a method and an apparatus 
of the type mentioned at the beginning, the movement path 
of the grippers is curved in the transfer region and 
approaches the conveyor belt in the vertical direction. In 
principle, a transfer region with a low requirement for space 
in the conveying direction of the belt conveyor can be 
implemented by means of the curvature. 

With respect to the belt conveyor, the movement path can 
approach its conveyor belt from above or from below. In the 
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2 
latter case, the movement path crosses the plane of the belt 
conveyor coming from below and, for example, is led in a 
curve around the start of the belt conveyor. The product is 
ultimately likewise deposited on the belt from above. The 
area enclosed by the movement path and facing away from 
the belt conveyor is convex in the case of the approach from 
above or concave in the case of the approach from below. 

According to the invention, the products are conveyed by 
the conveying device in a hanging position. Hanging posi 
tion is understood to mean that the products are aligned 
substantially vertically, but they can also be curved slightly 
owing to the force of gravity. 

According to the invention, the products conveyed in a 
hanging position are moved, in the transfer region before 
being deposited on the conveyor belt, in Such a way that the 
non-gripped edge of the product is moved at the same or a 
lower path speed than the gripped edge or the gripper itself. 
The corresponding movement, in particular in the case of 
approaching the plane of the belt conveyor from below, can 
be implemented merely by means of a suitable shape of the 
movement path. In this case, the alignment of the grippers 
relative to the movement path is not necessarily variable. On 
the other hand, it is preferred for the grippers to approach the 
conveyor belt from above. In this case, the gripper mouths 
initially assume an orientation in their direction of circula 
tion in order then to pivot over in the transfer region into an 
orientation counter to the conveying direction of the belt 
conveyor. The corresponding movement of the grippers is 
brought about by using suitable slotted guide control. The 
result of this is that the non-gripped edge of the products, 
which was initially moved in the hanging state at approxi 
mately the same path speed as the gripped edge, is moved at 
a lower path speed than the opposite gripped edge in the 
curved transfer region. In this region, the non-gripped end 
preferably remains largely stationary, while the change in 
direction of the product is effected by the shape of the 
movement path and the orientation of the grippers. 
The grippers are preferably aligned at every instant in 

Such a way that the product remains largely flat or is only 
slightly curved. In this case, the grippers are preferably 
moved in Such a way that the gripper jaw facing the belt 
conveyor is aligned Substantially parallel to the plane of the 
deposited products as the product is deposited. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Examples of the invention are illustrated in the drawings 
and described in the following text. In the drawing, purely 
schematically: 

FIG. 1 shows an apparatus according to the invention 
during the conveyance and deposition of one product in each 
Case, 

FIG. 2 shows the apparatus from FIG. 1 during the 
conveyance and deposition of three products in each case; 

FIGS. 3a-c show a detailed view of the apparatus accord 
ing to FIG. 1 in various Snapshots during the deposition of 
a product. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

FIG. 1 shows an apparatus according to the invention, 
having a conveying device 1 constructed as a gripper 
conveyor and a belt conveyor 2 for conveying the products 
6 deposited in an overlapping formation away in the con 
veying direction F. FIG. 2 shows the same apparatus, in 
which the grippers 3 of the conveying device 1 in each case 
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hold three products 6 lying congruently one above another 
and transfer them simultaneously to the belt conveyor 2. In 
this case, an overlapping formation comprising mini-layers 
of three products in each case is produced. A detail of the 
transfer region 10 from FIG. 1 in various snapshots is shown 
by FIGS. 3a-c. 

The conveying device 1 comprises a plurality of grippers 
3 moved along a movement path U. The grippers 3 have two 
gripper jaws 4, 5, which can be pivoted relative to each other 
about a pivot axis running at right angles to the plane of the 
drawing in order to open and close. The individual opening 
of the grippers 3 is brought about by a slotted guide control 
system, not illustrated here. Agripper is in each case opened 
at the point of closest approach 10' of the movement path U 
to the belt conveyor 2. The grippers 3 or the two gripper jaws 
4, 5 can additionally be pivoted about an axis running at 
right angles to the plane of the drawing. The orientation of 
the grippers 3 and, in particular the direction A of the gripper 
mouth relative to the movement path U and relative to the 
gripper body 3a can therefore be varied individually as a 
function of the position of the grippers 3 within the move 
ment path U. Examples of Suitable grippers are described in 
U.S. Pat. No. 5,395,151. The pivoting movement relative to 
the movement path and to the gripper body 3a, which is 
shown in each of FIGS. 1, 2 and 3(a-c), is also implemented 
by means of a slotted guide control system not illustrated 
here. 

In the present case, the movement path U comprises two 
portions U1, U2 which run vertically and between which 
there is the curved transfer region 10. In the present case, 
approximately the semicircular region of the movement path 
U can be designated the transfer region 10. In the first 
portion U1 of the movement path U, lying upstream of the 
transfer region, the grippers 3 are oriented in Such a way that 
their gripper mouth, bounded by the two gripper jaws 4, 5, 
points in a direction A which is inclined out of the vertical 
by about 45°. In the first portion U1, the grippers 3 hold 
products 6. The latter bend downward owing to the force of 
gravity, so that over a large part of their length they assume 
a substantially vertical position. Since the first portion U1 is 
straight, the non-gripped edges 6b of the products 6 move at 
approximately the same path speed as the gripped edges 6a. 
In the curved transfer region, according to the invention the 
gripper orientation is changed in Such a way that the 
non-gripped edge 6b continues to be conveyed at the same 
path speed or preferably at a lower path speed than the 
gripped edge 6a of the product. The curvature of the transfer 
region 10 is therefore compensated for by the change in the 
orientation of the grippers 3. The conveying device 1 can 
therefore be designed in a very space-saving manner with a 
sharp curvature in the transfer region and therefore in the 
conveying direction. For example, it is curved in Such a way 
that there is space for 3 to 5 grippers in the transfer region 
10. 
When being deposited from a hanging position, in which 

the non-gripped edge 6b is arranged in front of the gripped 
edge along the movement path U, the product 6 is brought 
into a lying position, in which the non gripped edge 6b is 
located behind the gripped edge 6a in the direction of 
movement along the movement path U or in the conveying 
direction F of the belt conveyor 2. The grippers 3 maintain 
the orientation assumed in the transfer region 10 relative to 
the movement path U even after they have opened in the 
second portion U2 of the movement path U running verti 
cally upward. A change in the alignment needs to be made 
only before or after a new product has been picked up at a 
transfer point, not illustrated here. 
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4 
As FIG. 1 shows, the non-gripped end 6b of a product 

approaches the plane defined by the conveyor belt 2a first. 
It is advantageous if, as illustrated here, the conveyor belt is 
arranged in Such a way that the non gripped end 6b can cross 
the plane of the conveyor belt 2a, preferably by the start 2b 
of the belt conveyor 2 being located in the transfer region 10. 
In the present case, the conveyor belt 2a has at its start 2b 
a Supporting element 7 in the form of a guide element which 
is bent obliquely downward, on which the non-gripped end 
6b comes to lie as it is lowered and from which it is drawn 
off again as it is conveyed onward. The Supporting element 
7 has the advantage that the free end 6b is imparted a 
preferred direction. The end 6b is prevented from being 
carried away with the conveyor belt 2a before the gripped 
end 6a of the product 6 has been deposited on said conveyor 
belt 2a. 
As illustrated, the grippers 3 are moved in space in Such 

a way that the gripped product is largely straight or only 
slightly curved until deposited. It is therefore also advanta 
geous if the gripper jaw 4 facing the belt conveyor 2 is 
aligned substantially parallel to the plane of the deposited 
products 6 as it deposits the product 6. 
The grippers 3 of the conveying device 1 from FIG. 2 are 

moved, as already described. The fact that they in each case 
grip and transfer three products 6 has no influence on the 
movement sequence. 

In FIGS. 3a c, it is possible to see how the grippers 3 
change their position from the alignment A to A in the 
curved transfer region 10. This achieves careful transfer of 
the products 6. 
The invention claimed is: 
1. A method of conveying flat, flexible products, in 

particular printed products, comprising: 
a) gripping one or more products adjacent gripped edges 
by means of grippers having two gripper jaws forming 
a gripper mouth; 

b) moving the grippers with the gripped products along a 
movement path toward a transfer region, wherein the 
movement path in the transfer region is curved and in 
the curved transfer region approaches a horizontally 
running conveyor belt from above; 

c) before reaching the transfer region, conveying the 
gripped products from their gripped edges in the grip 
per mouth with the ungripped edges in a Substantially 
hanging position and the gripper mouth inclined out of 
the vertical at a predetermined angle to the vertical; 

d) upon reaching the transfer region of the movement 
path, changing the orientation of the grippers such that 
the gripper mouths change their position from being 
inclined out of the vertical at said predetermined angle 
to being inclined at a greater angle to the vertical than 
said predetermined angle and the products are moved in 
a way that the ungripped edge of the product lying 
opposite the gripped edge is moved at the same path 
speed or a lower path speed than the gripped edge; 

e) depositing the products, at least partly overlapping one 
another, on the conveyor belt; and 

f) conveying away the deposited products by means of the 
conveyor belt. 

2. The method as claimed in claim 1, comprising orienting 
the grippers relative to the movement path in the transfer 
region in Such a way that the gripped product is moved from 
a first position, in which the gripped edge is arranged behind 
the ungripped edge in the direction of movement, into a 
second position, in which the gripped edge is arranged in 
front of the ungripped edge in the direction of movement. 
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3. The method as claimed in claim 2 comprising moving 
and orienting the grippers in Such a way that the gripped 
edge of a product comes to lie on a Supporting element 
arranged at the start of the transfer region and rests there 
during at least part of the movement of the grippers along the 
movement path in the transfer region, or is shifted only 
slightly. 

4. The method as claimed in claims 1, 2 or 3, wherein in 
the transfer region the orientation of grippers are changed in 
Such a way that the gripper jaw facing the conveyor belt is 
aligned substantially parallel to the plane of the deposited 
products as the product is deposited. 
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5. The method as claimed in claims 1, 2 or 3 comprising 

moving the grippers in a first portion of the movement path 
arranged upstream of the transfer region, and in a second 
portion of the movement path arranged downstream of the 
transfer region Substantially at right angles to the conveyor 
belt. 

6. The method as claimed in claim 4, comprising moving 
the grippers of the movement path in a first portion arranged 
upstream of the transfer region, and in a second portion of 
the movement path arranged downstream of the transfer 
region Substantially at right angles to the conveyor belt. 
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